Abstract-The diverse predatory rockfishes (Sebastes spp.) support extensive commercial fisheries in the northeastern Pacific. Although 106 species of Sebastes are considered valid, many of the ecological, geographical, and morphological boundaries separating them lack clarity. We clarify one such boundary by separating the blue rockfish Sebastes mystinus (Jordan and Gilbert, 1881) into 2 species on the basis of molecular and morphological data. We redescribe S. mystinus, designate a lectotype, and describe the deacon rockfish, Sebastes diaconus n. sp. Aside from its unambiguous distinction at 6 microsatellite loci, the new species is most easily differentiated from S. mystinus by its possession of a solid in contrast with a blotched color pattern. Sebastes diaconus also possesses a prominent symphyseal knob versus a reduced or absent knob, a flat rather than rounded ventrum, and longer first and second anal-fin spines. Sebastes diaconus occurs from central California northward to British Columbia, Canada, and S. mystinus occurs from northern Oregon south to Baja California Sur, Mexico, indicating a broad region of sympatry in Oregon and northern California. Further collection and study are necessary to clarify distributional boundaries and to understand the ecology and mechanisms of segregation for this species. Additionally, fisheries assessments will need revision to account for the longstanding conflation of these 2 species.
The rockfish genus Sebastes is one of the most diverse and abundant genera along the Pacific coast of North America . Rockfish biology and ecology have been well studied because of their commercial importance, yet some taxonomic limits, population boundaries, and phylogenetic relationships within Sebastes remain unclear (Hyde and Vetter, 2007; Orr and Hawkins, 2008) because many species are very similar and overlap in meristic counts and morphometrics. As a result, fishery managers struggle to correctly identify Sebastes species and sometimes lack accurate species diagnoses to determine proper management.
Several clusters of similar species within Sebastes merit increased taxonomic attention. For example, the uniformly dark-colored species of Sebastes, such as the blue rockfish S. mystinus (Jordan and Gilbert, 1881) , black rockfish S. melanops Girard, 1856, light dusky rockfish S. variabilis (Pallas, 1814) , and dusky rockfish S. ciliatus (Tilesius, 1813) , are among the most frequently conflated and confused when landed in the same fishery (Kramer and O'Connell, 1995; Orr and Blackburn, 2004) . Even among brightly colored rockfishes, increased study has revealed cryptic species. Gharrett et al. (2005) found 2 genetically distinct forms within the rougheye rockfish S. aleutianus (Jordan and Evermann, 1898) , and those forms were later designated as the rougheye rockfish S. aleutianus and blackspotted rockfish S. melanostictus (Matsubara, 1934) (Orr and Hawkins, 2008) . The historical concept of the vermilion rockfish S. miniatus (Jordan and Gilbert, 1880a) was also shown relatively recently to include 2 reproductively isolated entities (Hyde, et al., 2008) .
In this study, we focus taxonomic attention on S. mystinus, a common nearshore species found from northern Mexico to British Columbia, Canada. In the 19 th century, S. mystinus was the most commercially important species in California; now it is mainly targeted recreationally . Over the last decade, multiple studies have identified 2 genetically distinct groups of S. mystinus along the Pacific coast (Cope, 2004; Burford and Larson, 2007; Burford and Bernardi, 2008; Burford, 2009; Burford et al., 2011a Burford et al., , 2011b , and in several studies the presence of 2 morphologically unrecognized species have been hypothesized (Burford and Bernardi, 2008; Burford, 2009; Burford et al., 2011a Burford et al., , 2011b . Cope (2004) first identified genetic distinctions between northern and southern populations of blue rockfish while studying their stock structure. His analysis revealed numerous fixed differences in the sequence of the mitochondrial control region between samples from the Oregon-Washington region and samples from California waters. These data indicate that the genetic break occurred in the vicinity of Cape Mendocino, California.
Burford and colleagues then applied additional molecular and phylogeographic analyses to these 2 populations (Burford and Larson, 2007; Burford and Bernardi, 2008; Burford, 2009; Burford et al., 2011a Burford et al., , 2011b . In a combined analysis of mitochondrial (control region) and nuclear (recombination-activating gene 1 [RAG1]) markers and microsatellites for the subgenus Sebastosomus, Burford and Bernardi (2008) were the first to propose that the 2 populations might represent different species. Within S. mystinus, Burford and Bernardi (2008) identified 2 clades with higher genetic divergence (F ST =0.120) than that found between 2 wellestablished species (Narum et al., 2004) , the gopher rockfish Sebastes carnatus (Jordan and Gilbert, 1880b) and the black-and-yellow rockfish S. chrysomelas (Jordan and Gilbert, 1881) , and with much higher genetic divergence than that among populations of S. melanops (F ST =0.032) (Miller et al., 2005) . They estimated the divergence time of the 2 lineages to be between 780,000 and 920,000 years ago, far preceding the Last Glacial Maximum (LGM) and, therefore, refuting Burford and Larsons's (2007) hypothesis that the LGM caused allopatric speciation within S. mystinus. Burford and Bernardi (2008) concluded that the 2 genetically distinct groups of S. mystinus are incipient species on the basis of the evidence presented here previously and the lack of evidence for introgression or hybridization. Burford (2009) expanded on this conclusion by directly testing hypotheses of demographic history and speciation scenarios with an expanded sampling of 6 microsatellites and the control region marker. They found evidence for a demographic contraction and rapid expansion near the time of genetic coalescence and far earlier than the LGM (Burford, 2009) . Burford (2009) concluded that the 2 lineages speciated allopatrically much earlier than the LGM and that they have subsequently expanded ranges to form an area of sympatry from central Oregon to northern California.
Finally, Burford et al. (2011a Burford et al. ( , 2011b ) examined microsatellite data from 466 type-1 (northern group) and 1752 type-2 (southern group) specimens collected from Fort Bragg, California, south to Santa Cruz Island, California, to determine rates of hybridization (Burford et al., 2011a) and year-class compositional and ecological differences (Burford et al., 2011b) . Burford et al. (2011a) found no hybridization in northern localities with higher co-occurrence, but they identified low levels in Southern California (highest rate of hybridization=4.1%). This finding, combined with the identification of a Wahlund Effect (i.e., lower heterozygosity than expected at random between the 2 populations), indicates that reproductive isolation helps maintain the segregation, especially in areas of overlap (Burford et al., 2011a) . Burford et al. (2011a Burford et al. ( , 2011b considered their results to provide sufficient evidence that the 2 genetic lineages are cryptic rather than incipient species.
Despite the accumulating detail on genetic differentiation, no study provided a complementary physical description of the 2 types. Because of the lack of physical descriptions or defining characteristics, precise field identification of Burford's genetic lineages (type 1 and type 2) has eluded biologists and fishermen alike.
Meanwhile, fisheries biologists acknowledged 2 different trunk pigmentation patterns in S. mystinus from near the Oregon, Washington, and California shores: the "blue-sided" (Fig. 1 , A and C) and "blue-blotched" rockfishes ( Fig. 1, B and D) (Love, 2011) , which, as the authors of the earlier genetic studies have indicated, match the type-1 and type-2 genetic lineages, respectively (Burford 1 ). That difference in color pattern indicates that these lineages may be more morphologically distinguishable than originally thought.
The wealth of recent genetic work on S. mystinus and the discovery of a color polymorphism that is congruent with the major genetic break indicate that a formal taxonomic revaluation is overdue. In this study, we 1) test whether the morphotypes correspond with the types of Burford and Bernardi (2008) , 2) characterize the morphological features of the 2 genetic types, 3) use genetic and morphological data to evaluate species status, and 4) clarify the geographic ranges of the 2 forms. In doing so, we confirm the genetic separation of the 2 color morphs and provide a formal description of the type-1 or blue-sided form as a new species, S. diaconus, the deacon rockfish. The type-2 or blue-blotched form matches most of the original syntype series of S. mystinus, from which we designate a lectotype and redescribe the species. This study provides information essential to proper population monitoring and management of these species in Oregon and the northeastern Pacific. 
Genetic sampling
Muscle tissue was used to extract DNA from 15 blueblotched and 20 blue-sided individuals with DNeasy 2 blood and tissue kits (Qiagen, Valencia, CA). Microsatellite loci were amplified by a 3-primer polymerase chain reaction (PCR) protocol (Schuelke, 2000) . To test the assignment of the color morphotypes with the previously described genetic groups, 16 type-1 and type-2 individuals previously identified and analyzed by Burford and Bernardi (2008) were included in microsatellite amplification and analysis.
Amplification of microsatellite markers and DNA sequences
We amplified 6 anonymous microsatellite markers (Seb37, Roques et al., 1999; Spi4, Gomez-Uchida et al., 2003; Sra7-7, Sra15-8, Westerman et al., 2005; Ssc69, Yoshida et al., 2005; and KSs18A, An et al., 2009) . Two microsatellite loci (Sra7-7 and Sra15-8) were used by Burford and Bernardi (2008) in the original description of the 2 lineages. The 3-primer amplification protocol was used to run in 15-μL volumes with the following reaction concentrations: 1× AmpliTaq PCR Buffer (Thermo Fisher Scientific, Inc., Waltham, MA) buffer, 2.5 mM MgCl 2 , 0.4 mM of each dNTP, 2.7×10 −4 mg/mL BSA, 0.3 μM reverse primer, 0.3 μM fluorescently labeled M13 sequence (5′CACGACGTTGTAAAACGAC3′) with dye labels (FAM, VIC, NED, PET; Thermo Fisher Scientific, Inc.), 0.07 μM M13 5′-end labeled forward primer, 0.2 units of AmpliTaq DNA polymerase, and 5μL DNA (5-20 ng/μL). We used the following thermal profile: initial denaturing step at 94°C for 5 min, followed by 30 cycles of 94°C for 30 s, 52°C for 30 s, and 72°C for 45 s. The incorporation of the M13 prim- 
Analysis of microsatellite markers and DNA sequence
We used the software program Structure, vers. 2.3 (Falush et al., 2003; Pritchard et al., 2000) to determine the correspondence of blue-sided and blue-blotched morphotypes with the type-1 and type-2 genetic groups described by Burford and Bernardi (2008) . Parameters in Structure were set to produce posterior probabilities with 500,000 replicates recorded after a burn-in period of 50,000 steps that were discarded. Default settings were used with the admixture option in Structure. Because the optimal K value was previously identified as 2 (Burford and Bernardi, 2008), we ran simulations according to these parameters to identify the corresponding genetic groups of each morphotype. We also simulated structure runs with K values within a range of 2-4 and identified optimal K value with the online program Structure Harvester, vers. 6.92 (Earl and vonHoldt, 2012 ).
Measurements and meristics
Measurements were taken to the nearest 0.01 mm with digital calipers. Morphometrics (32 measurements) and meristics (17 counts) followed Orr and Hawkins (2008) , except as follows. Symphyseal knob length was measured on the ventral side of the lower jaw from the posterior margin of the symphysis to the anterior tip of the knob. Head depth was measured along the vertical bisecting the eye. An additional point-to-point measurement was taken from the dorsal-fin origin to anal-fin origin. We augmented the meristics used by previous authors with counts of dorsal-fin spines, of branched and unbranched pectoral-fin rays on both sides of the fish, of transverse lateral scale rows, and of posterior and anterior gill rakers from the left side of the fish. Dorsal-, anal-, pectoral-and pelvic-fin rays and spines were counted from preserved specimens. Vertebrae and caudal-fin rays were counted from a subsample of specimens (n=68) via film radiographs.
Morphometric analysis
We created a size-standardized morphospace for 120 specimens (6 specimens were excluded because of damage) with the Allometric Burnaby technique (Burnaby, 1966) implemented in the software PAST, vers. 2.17 (Hammer et al., 2001) , which log transforms the 32 linear measurements and projects them orthogonally to the first principal component. These data were then used in a principal components analysis (PCA). For statistical analyses, putative species membership was assigned a priori on the basis of trunk color pattern (blotched versus solid). To allow for the inclusion of juveniles, which lack distinguishing color patterns, and for faded long-preserved specimens in the morphometric analysis, we assigned specimens from extreme ends of the known geographic ranges to the only species known to occur in such regions. No ambiguous juveniles or faded specimens from the known region of geographic overlap were included in morphometric analysis.
The overall morphometric distinctiveness of the 2 putative species was tested by inputting the eigenvectors that explained the greatest percent variance from the PCA into a multivariate analysis of variance (MANOVA) implemented in PAST software. The significances of differences between the means of putative species (P≤0.05) on each axis were tested with pairwise post-hoc comparisons, by using Tukey's honestly significant difference (HSD) test. A discriminant function analysis (DFA, also implemented in PAST) was used to further determine which morphometric measurements best separated the species. The robustness of the DFA to assign the data to a priori groupings was evaluated with a leave-one-out cross-validation in PAST. Results of this procedure are reported in percentages assigned to the same a priori grouping. The untransformed versions of the 32 variables that explained the highest proportion of variance in the DFA were regressed against length (standard length [SL] ) for each species to determine whether the traits differed allometrically or isometrically. This comparison of allometric trajectories was performed in the smatr package (Warton et al., 2012 ) in R, vers. 3.0.1 (R Core Team, 2013 . Linear regressions were plotted with the ggplot2 package in R (Wickham, 2009) . Some individual linear morphometric measurements were compared to determine statistical significance with a 2-tailed Student's t-test for unequal frequencies implemented in R.
Results

Genetic analysis
When K was 2, all of the individuals genotyped from this study were assigned high ancestry (>90%) with 1 of the 2 clusters (Fig. 2) . The specimens identified as S. diaconus or blue-sided sensu Love (2011) clustered unambiguously with the type-1 blue rockfish and the S. mystinus or blue-blotched individuals clustered with the type-2 blue rockfish of Burford and Bernardi (2008) (Fig. 2) , thereby confirming that the color polymorphism reliably separates the genetic types.
Morphometric analysis
Principal component analysis of size-standardized linear morphometric variables for specimens with clear a priori classification (see the Materials and methods section) revealed overlap between the 2 putative spe-
Figure 2
Structure plot derived from microsatellite data showing genetic group assignments of specimens of Sebastes diaconus (deacon rockfish; n=20) and S. mystinus (blue rockfish; n=15) from this study (on left) compared with specimens previously genotyped by Burford and Bernardi (2008) (Fig. 3 ). The variables with the highest loadings along PC1 were symphyseal knob length, the lengths of the first 2 anal-fin spines, and the length of the first dorsal-fin spine (Table 1) . Explaining 12.1% of variance, PC2 primarily indexes variation in suborbital depth, anal-fin spine I length, and the dorsal and ventral lengths of the caudal peduncle (Table 1) . Pairwise Tukey's HSD tests recovered significant differences between the 2 species on PC1 (P=0.0001) but not on the subsequent axes. When individuals under 150 mm SL were removed from the data set, the percent variance explained by the first 2 principal components (PCs) increased (Fig.  4B ). For PC1 (23.1% of total variance), the main measurements of variation were symphyseal knob length, anal-fin spines I and II lengths, and ventral caudal peduncle length (Table 1) , and, for PC2 (13.4% of total variance), the largest loadings were for symphyseal knob length and lengths of anal-fin spines I, II and III (Table 1) . As with the analysis of the complete data set, the multivariate means of the 2 species differed significantly (MANOVA, P<0.001): only the analysis of PC1 revealed a significant morphometric difference in the pairwise Tukey's HSD tests (P=0.001).
The depth at dorsal-fin origin, pelvic-fin ray length, preanal fin length, and dorsal-fin origin to anal-fin origin received the highest weight in the linear discriminant equation of the variation between the 2 species (Table 2) in the size-standardized morphospace. This discriminant function correctly reclassified all but 2 individuals in a leave-one-out cross-validation (98.3% correct reclassification; Fig. 5A ). The exclusion of juveniles under 150 mm SL improved the performance of the DFA and yielded a linear equation permitting 100% correct reclassification of 73 adult specimens ( Fig 5B) . The coefficients for head length (HL) and prepelvic fin length increased substantially in the discriminant function that was restricted to individuals over 150 mm SL, in comparison with the function including specimens of all sizes (Table 2) .
Between-group comparison of type-II regressions of the untransformed measurements with the highest loadings on size-standardized PC1 against SL indicated significantly different slopes for the lengths of anal-fin spine I (P<0.001) and anal-fin spine II (P=0.002), for symphyseal knob length (P<0.001), and for ventral caudal peduncle length (P=0.003). Linear regressions of these 4 variables against SL illustrate the differences in slope (Fig.  6 , A-D). It appears that the 2 species are morphometrically similar at smaller sizes yet differentiate interspecifically as they age, with the symphyseal knob length (Fig. 6A ) and the lengths of the analfin spines (Fig. 6 , B and C) diverging substantially in specimens over 150 mm SL. Ventral caudal peduncle length diverges less pronouncedly (Fig 6D) .
On the basis of the morphometric differences discovered in this study, the differences in body coloration, and the correspondence of the morphotypes with previously identified genetic groups, we recognize the 2 genetic lineages within the previous concept of S. mystinus as full species. We describe S. diaconus, or the type-1 or blue-sided form, as new; we restrict S. mystinus to the type-2 or blueblotched form; and we redescribe the latter species and designate a lectotype and paralectotypes.
Figure 3
Scatterplot of principal components 1 and 2 from principal component analysis of 32 linear morphometric measurements (A) for all specimens of Sebastes mystinus, blue rockfish (black circles), and S. diaconus new species, deacon rockfish (gray squares), examined for this study (n=120) and (B) for only specimens over 150 mm SL (S. mystinus, n=37, and S. diaconus, n=36) . Ellipses represent 95% confidence intervals. The white circle indicates the lectotype of S. mystinus, USNM 27085, and the gray cross indicates the holotype of S. diaconus, CAS 236653.
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Figure 4 Scree plot of percent variance explained by principal components of morphometric measurements (A) for all specimens of Sebastes mystinus (blue rockfish) and S. diaconus (deacon rockfish) combined (n=120) and (B) for only specimens over 150 mm SL (S. mystinus, n=37, and S. diaconus, n=36) .
Eigenvalue ( Sebastichthys mystinus Jordan and Gilbert, 1881: Bean, 1882:26 (presence mystinus by a brownish-blue to blue-gray trunk with distinct lighter blue-gray speckles versus the steel-blue to greenish-blue body coloration and large, dark blotches (also apparent in preserved specimens) of S. mystinus; this character is indistinct in many individuals under 100 mm SL. In specimens over 150 mm SL, S. diaconus can be further distinguished from S. mystinus by having the ventral margin of head and ventrum generally flat versus rounded and by the allometric development of the symphyseal knob (length of dentary symphysis 4.0-7.0% HL vs. 2.6-5.7% HL in S. mystinus). Although these ratios overlap, the symphyseal knob length differs diagnostically among specimens of equal size over 150 mm SL. This measurement can be diagnosed by comparison with allometric plots (Fig. 6A) .
Description
Description based on 58 specimens, 48.2-344.0 mm SL. Counts and measurements of holotype and ranges, av- erages, and standard deviations for all specimens are provided in Table 3 . Values in parentheses represent modes for meristic counts and means for morphometric ratios.
Dorsal-fin spines XXII or XXIII (XXIII), rays 14-17 (16); anal-fin spines III, rays 8 or 9 (9); pectoral-fin unbranched rays 9-10 (10), branched rays 6-8 (8), total pectoral rays 16-18 (18); pelvic-fin spines 1; pelvic-fin rays 5; total caudal-fin rays 38-41 (39); dorsal segmented caudal rays 8; ventral segmented caudal rays 8; dorsal procurrent caudal rays 11-13 (12); ventral procurrent caudal rays 11-12 (11); total vertebrae 26, rarely 27; anterior gill rakers 28-35 (33); posterior gill rakers 21-26 (22); scales ctenoid; lateral line complete and pronounced, lateral-line pores 41-51 (45); scales in lateral series on midline 56-68 (62).
Body deep and ellipsoid; depth at pelvic-fin origin 25.4-39.5% SL (34.4% SL); depth at anal-fin origin 22.0-34.8% SL (29.6% SL), lowest values in smallest specimens; depth at dorsal-fin origin 24.7-36.8% SL (33.5% SL). Dorsal margin of head sloping from supraoccipital crest to snout; HL 30.3-39.7% SL (34.6% SL); head depth 50.3-75.1% HL (59.4 HL); eye large, orbit diameter 20.9-33.0% HL (24.6% HL), orbit with bony ridge extending over anterodorsal margin; interorbital ridge moderately wide, interorbital area slightly convex, interorbital width 21.6-32.9% HL (25.9% HL); suborbital depth 2.5-8.5% HL (5.6% HL); snout length 17.2-27.4% HL (21.3% HL), nostrils anterior to central point of orbit, anterior nostril with spatulate flap extending posteriorly dorsal to posterior nostril and surpassing vertical bisecting posterior nostril when de- . Dorsal-fin origin above posterior extent of opercular flap, dorsal-fin base length 55.0-68.2% SL (60.9% SL), spinous dorsal-fin base 32.1-41.0% SL (36.9% SL), first dorsal-fin spine 2.7-6.2% SL (4.7% SL), first spine shortest and subsequent spines rapidly increasing in height, longest dorsal-fin spine (IV) 9.9-13.4% SL (12.0% SL), spines IV-VII of approximately equal length with subsequent spines decreasing in size, 1 spine present at origin of rayed portion of dorsal fin, rayed dorsal-fin base 20.8-27.6% SL (24.0% SL), anterior rays longest and decreasing in size posteriorly, fin sloping posteroventrally and straight, not curved. Anal-fin margin perpendicular to body axis, posterior tips of rays forming nearly vertical line, anal-fin base 14.6-19.7% SL (17.0% SL), anterior anal-fin rays longest and decreasing in length posteriorly, anal-fin spine I length 3.3-6.7% SL (4.9% SL), anal-fin spine II length 7.3-13.6% SL (10.2% SL), thicker than others, anal-fin spine III length, usually longest, 6.7-14.2% SL (11.0% SL); pectoral-fin length 23.8-32.1% SL (28.8% SL), pectoral-fin base height 7.8-11.4% SL (10.0% SL), branched rays present on dorsal half of fin with transition to unbranched rays occurring 1 or 2 rays above the midline of the fin; pelvic-fin length 15.8-22.4% SL (19.7% SL), pelvic-fin rays decreasing in size from origin, posterior margin of pelvic fins slightly rounded; pelvic-fin spine length 9.3-14.7% SL (12.3% SL); caudal-peduncle depth 8.9-12.7% SL (10.5% SL), dorsal caudal-peduncle length 8.2-16.3% SL (12.3% SL); ventral caudal-peduncle length 14.5-23.1% SL (17.8% SL), caudal fin weakly emarginate, length not recorded because of extensive damage in many specimens.
Species
Sebastes disconus Sebastes mystinus
Body covered in rough ctenoid scales; head entirely scaled, scales above dorsal opercular opening origin unorganized and very small, scales organized into loose rows on preopercle and opercle, scales on snout, premaxilla, maxilla and lower jaw minute and unorganized. Trunk scales moderately large, flanked by many small accessory scales, especially along posterior margins; lateral-line pores conspicuous and forming distinct line approximately one-quarter of body depth below dorsal margin of body, curving ventrally to reach midline of body axis at vertical through dorsal-fin insertion. Fins completely scaled, with exception of membranes between dorsal spines and posterior regions of unbranched pectoral-fin rays.
Coloration of live specimens (Figs. 1A and 8A) Body overall dark brown to blue-gray, becoming lighter posteriorly, ventrum white to light gray; small speckles covering sides of the body but not forming large blotches, pattern more evident in mature specimens. Juveniles (<100 mm SL) generally darker than adults, speckles indistinct or absent on trunk, and difficult to distinguish from other dark-bodied species. Head with 2 dark oblique bars extending posteriorly below orbit, 1 or 2 additional dark bars over cranium and opercular flap. Dorsal-fin membrane dark, lacking spots; caudal and anal fins uniformly blackish blue, thin light or unpigmented band on posterior margin of caudal fin; pelvic fins light with blue tips on rays, pelvic-fin spine white; pectoral fins dark blue dorsally, with light coloration on unbranched rays and ventral half of pectoral fins. Peritoneum dark, usually black to gray, typically Comparison of the head of Sebastes diaconus (deacon rockfish; holotype; OS 18901), on the left side, with that of S. mystinus (blue rockfish; OS 18900), on the right side, to show differences in head shape and symphyseal protrusion. 
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lighter in large specimens; stomach and other internal organs pale beige to grayish.
Coloration of preserved specimens (Fig. 1C ) Shortly after death and during the process of preservation, trunk color becomes dull, dark gray to brown and the speckling pattern becomes less apparent; ventrum light brown to cream. Dorsal cranial bands fade and become indistinct, and 2 bands below orbit fade in color to match rest of body.
Etymology
Sebastes diaconus is derived from the Latinized ancient Greek διa; κονος, the name for an acolyte or assistant to a priest. This name complements the species name of S. mystinus, which was intended to mean "priest" (Jordan and Evermann, 1898). This name highlights the similarity between the 2 species and the previous lack of differentiation.
Distribution
Sebastes diaconus is distributed from Vancouver Island in British Columbia to a southernmost record in Morro Bay, California (between 35°N and 48°N). All specimens with records of their collection depths were taken at depths of 8-50 m. The holotype and paratypes were collected from the Pacific Ocean off the coast of central Oregon (Fig. 9) . Very little material was available from British Columbia and Alaska; therefore, the northern extent of the range remains unclear (Fig. 9) . One poorly preserved specimen, USNM 54440, collected during an Albatross survey in 1897 off Killisnoo Island in southeastern Alaska may be a specimen of S. diaconus. However, it could also represent S. ciliatus and is excluded from the type and examined material. All other putative specimens of S. mystinus from Alaska that we examined had been misidentified and are mostly S. ciliatus. On the basis of this and previous work (Cope, 2004; Burford and Bernardi, 2008; Burford, 2009) , S. diaconus appears to be much more abundant at latitudes higher than northern California.
Sebastes mystinus (Jordan and Gilbert, 1881) English common name: blue rockfish Figures 1, B and D, 2-6, 7B, 8B, 9, 10, and 11; Tables 1-3 .
Sebastes variabilis (Pallas, 1814) : Ayres, 1854:7 (specimens from California considered similar to but likely not that described in Pallas [1814] (Jordan and Gilbert, 1881) : Jordan and Gilbert (1882):659 (new combination). Primospina mystinus (Jordan and Gilbert, 1881) : Eigenmann and Beeson, 1893:669 (new combination) . Sebastosomus mystinus (Jordan and Gilbert, 1881) :
Jordan and J. Z. Gilbert, 1919 :51 (new combination); Jordan and J. Z. Gilbert, 1920: 32 (with mention that Jordan was inclined to elevate subgenus, but unclear if this decision was published); Jordan et al., 1930 :365 (last reference to combination). 
Designation of lectotype
The original description by Jordan and Gilbert (1881) was published well before the establishment of the convention of holotype and paratypes designations. However, shortly after the original description, Jordan and Jouy (1881) (Böhlke, 1984 ; Sabaj Peréz 3 ). USNM 207085 was selected as the lectotype of S. mystinus because it is in the best condition of the original type material and has obvious blotched pigmentation (Fig. 11) . One of the 10 extant syntypes of S. mystinus, USNM 27031, does not conform to the description of S. mystinus, clearly does not match the rest of the type series or the published illustration of this specimen (Jordan and Evermann, 1900: pl. 270 
Figure 10
Histogram of lateral-line pore counts for specimens of Sebastes diaconus (deacon rockfish; n=47; gray bars) and S. mystinus (blue rockfish; n=68; black bars) examined in this study.
Number of lateral-line pores Number of individuals 28-29 vertebrae in S. ciliatus, and a small or absent symphyseal knob versus a pronounced one. It is further distinguished from S. melanops by having a bluegray trunk with large gray blotches, versus a darker black or gray trunk with irregular areas of dark pigmentation ranging from speckling to blotches in S. melanops, and by having dark dorsal-fin membranes without dark spots, versus the presence of such spots. Sebastes mystinus is distinguished from S. diaconus by a steel-blue to greenish-blue body coloration with large, distinct dark blotches versus a dark blue-brown to blue-gray body with a light, speckled pattern that characterizes S. diaconus. It is further distinguished from S. diaconus by the following set of character states in individuals over ~150 mm SL: ventral margin of head and ventrum generally rounded, giving the body a more ovoid appearance, versus the flat ventrum of S. diaconus; symphyseal knob short and not prominent (length of dentary symphysis 2.6-5.7% HL) versus well-developed (4.0-7.0% HL). Although these ranges overlap, symphyseal knob length differs diagnostically among specimens of equal size over 150 mm SL. This measurement can be diagnosed by reference to allometric plots (Fig. 6A) .
Description
Description based on 68 specimens, 45.7-324.0 mm SL. Counts and measurements of lectotype and ranges, averages, and standard deviations for all specimens are provided in Table 3 . Values in parentheses are modes for meristic counts and means of all specimens for morphometric ratios.
Dorsal-fin spines XXII to XXIV (XXIII) [1 with XXV], rays 13-17 (15); anal-fin spines III, rays 8-9, rarely 10 (9); pectoral-fin unbranched rays 9 or 10, rarely 11 (10), branched rays 7-9 (8), total pectoral rays 16-19 (18); pelvic-fin spines 1; pelvic-fin rays 5; total caudal-fin rays 38-40 (40); dorsal segmented caudal rays 8; ventral segmented caudal rays 8; dorsal procurrent caudal rays 11-12 (12); ventral procurrent caudal rays 11-12 (11); total vertebrae 26, rarely 27; anterior gill rakers 30-39 (33); posterior gill rakers 21-27 (25); scales ctenoid; lateral-line pores 42-52 (48); scales in lateral series on midline 54-68 (58).
Body deep and ovoid; depth at pelvic-fin origin 28.8-40.8% SL (35.3% SL); depth at anal-fin origin 23.0-34.1% SL (29.7% SL); depth at dorsal-fin origin 28.4-39.8% SL (34.3% SL). Dorsal margin of head slightly rounded (Fig. 6B) ; head length 29.9-36.4% SL (33.6% SL); head depth 53.8-73.8% HL (61.5 HL); eye moderately large, orbit diameter 17.3-30.4% HL (24.6% HL), bony ridge extending over anterodorsal margin of orbit; interorbital ridge wide and convex, interorbital width 18.1-32.0% HL (26.3% HL); suborbital depth 4.0-8.9% HL (6.0% HL); snout length 16.5-28.2% HL (20.9% HL). Nostrils anterior of mid-orbit, anterior nostril circular with wide spatulate nostril flap that extends to posterior side of posterior nostril when depressed, posterior nostril ovoid and larger than anterior nostril, posterior nostril without flap; cranial spines usually absent except for weak nasal spines, additional weak head spines have been rarely reported . Terminal mouth with moderate gape, posterior tip of maxilla extending at least to vertical through center of orbit and at maximum to vertical through posterior margin of pupil, posterior margin of maxilla flat to minimally rounded. Jaws when closed forming dorsally slanted 30° angle to midline of body; upper jaw length 36.5-46.8% HL (41.8% HL), premaxilla with 2 broad patches of small unorganized conical teeth near symphysis, teeth forming 2-3 rows that terminate one-third premaxilla length before posterior tip of premaxilla, palatine and vomer with patches of minute conical teeth; anterior tip of lower jaw level with or slightly anterior to upper jaw when mouth closed, not exaggerated in larger Figure 11 The lectotype of Sebastes mystinus, USNM 27085, 249 mm SL, collected by David Starr Jordan inspecimens, lower jaw length 27.3-37.0% HL (31.8% HL), mandible with patches of 5 or 6 rows of teeth near symphysis that become 3 rows of minute conical teeth away from symphysis, mandibular pores weak or absent, tongue smooth; symphyseal knob generally weak to absent, more pronounced in larger specimens, but not exaggerated, symphyseal knob length 2.6-5.9% HL (4.6% HL); gill arch length 30.6-53.5% HL (43.4% HL). Dorsal margin of opercular flap extends at posteroventral 18-20° angle with body midline, posterior margin of opercular flap straight, sloping at 65° anteroventral angle to body midline, curving anteriorly near ventral extreme; opercular spines 2, both weakly protruding from skin, dorsal spine slightly stronger than ventral spine; preopercular spines 5, dorsal 4 spines moderately developed, fifth spine small and weak.
Predorsal length 28.6-40.3% SL (32.4% SL); prepelvic length 34.1-48.3% SL (39.6% SL); preanal length 64.4-76.1% SL (70.6% SL). Origin of dorsal fin slightly anterior to posterior tip of opercular flap, dorsal-fin base length 55.3-67.4% SL (61.6% SL), spinous dorsalfin base 31.2-41.2% SL (37.5% SL), spinous portion of dorsal fin slightly rounded, highest in middle, dorsal-fin spine I 3.4-6.1% SL (4.7% SL), first dorsal spine shortest, subsequent spines much longer, longest dorsal-fin spine (IV) 8.7-13.8% SL (11.6% SL), dorsal spines IV-VII roughly the same length, with posterior spines decreasing in length, 1 spine at origin of rayed section of dorsal fin, rayed dorsal-fin base 20.5-29.4% SL (24.1% SL), dorsal-fin rays decreasing in size posteriorly forming straight sloping edge with a slightly curved anterior portion; anal-fin base 14.7-19.8% SL (16.9% SL), anal-fin spine I length 2.6-6.7% SL (4.5% SL), anal-fin spine II length 6.4-13.2% SL (9.7% SL), anal-fin spine III length, usually the longest, 7.5-13.8% SL (10.7% SL), anal-fin rays decrease in size posteriorly, posterior tips of rays form line nearly perpendicular to body axis, not curved; pectoral-fin length 25.6-32.7% SL (29.2% SL), pectoral-fin base height 8.4-11.7% SL (10.3% SL), pectoral-fin rays on dorsal half of fin branched, ventral 9-10 rays unbranched, rays thick and cylindrical; pelvic-fin length 16.3-23.4% SL (20.1% SL), lateralmost pelvic-fin ray longest, rays decreasing in size medially, posterior margin of fin straight, pelvic-fin spine length 8.9-15.6% SL (12.6% SL); caudal-peduncle depth 8.6-12.5% SL (10.6% SL), dorsal caudal-peduncle length 8.6-15.3% SL (11.8% SL); ventral caudal-peduncle length 14.1-21.4% SL (17.9% SL), caudal fin broad, weakly emarginate.
Rough scales with many small ctenii covering most of body; head, including jaws, completely scaled, scales on cranium between supraoccipital crest and snout minute and unorganized, these scales also cover jaws, circumorbital area, and region ventral to orbit; preopercle and opercle covered in loosely organized rows of larger scales, posteriorly flanked by accessory scales. Scales on trunk moderate to large, largest scales near midline of body, most trunk scales also posteriorly flanked by unorganized accessory scales; lateral-line pores not associated one-to-one with scales, forming a slightly arched line along the dorsal third of the trunk originating at the dorsal insertion of opercular flap, curving to central midline of body at vertical through dorsal-fin insertion and terminating at caudal-fin base. Fins almost entirely scaled except for membranes of spinous dorsal and anal fins and posterior portions of the unbranched pectoral rays.
Coloration of live specimens (Figs. 1B and 8B ) Overall body coloration somewhat variable, ranging from steel blue to greenish blue; ventrum white; sides of body with large, dark, angular blotches and no speckles; blotches easily discernible in larger juveniles (>100 mm SL) and mature adults; smaller juveniles generally solid brown-blue without distinct pattern of blotches. Head with 2 posteroventrally oriented dark bars, dorsal bar originating from orbit and extending to ventral margin of opercle, ventral bar running through orbit and over snout to terminate on ventral margin of opercular flap. One or 2 additional dark bars across dorsal surface of head behind orbit, terminating on opercular flap. Spinous dorsal-fin membrane completely dark and without spots, dorsal and caudal fin uniform dark blue to black, thin unpigmented strip on distal margin of caudal fin; anal fin slightly lighter, gray-blue to dark gray; pelvic fins light gray with blue tips, spine white to light gray; pectoral fins mostly dark blue-black, distal half of unbranched pectoral-fin rays light gray to white. Peritoneum usually black to dark gray, sometimes light in large specimens; stomach and other internal organs pale gray.
Coloration of preserved specimens (Figs. 1D and 11 ) After death and during process of preservation, body pattern becomes less distinct and overall color fades to dark blue-brown; blotched pattern still visible on specimens through at least first 30 years of preservation. Blotches absent in some long-preserved specimens; however, this absence may reflect variation in preservation technique or exposure to light. Ventrum cream to light brown, dorsal and caudal fin dark blueblack, anal fin dark gray to dark blue-black, pelvic fin light with black tips, pectoral fins mostly brown-black, but distal half of unbranched rays white. Bars on head fade slightly, but remain dark and distinct; orbit cloudy white-blue.
Etymology
The species name in Sebastes mystinus is an adjective derived from the Latinized form of the ancient Greek word μυ; stηs, which means initiated one or mystic (Hollmann 4 ), although interpreted as "priest" (Jordan and Evermann, 1898) . It was selected as the specific epithet because 19 th century fishermen of Monterey, California,called the fish the "pêche prêtre" (translated as "priest-fish" by Goode, 1884) because of its overall dark coloration and its light band between the head bars that resembles a clerical collar (Goode, 1884; Jordan and Evermann, 1898) .
Distribution
The true range of S. mystinus extends from central Oregon to northern Baja California (specimens examined from 32.5°N to 44.5°N), with the highest concentration of the species occurring off the coast of central to southern California (Fig. 9) . Specimens examined were collected at depths of 0.5-30.0 m. Jordan and Gilbert (1881) originally described S. mystinus from specimens collected "off " San Francisco and Monterey, California. Subsequent observations cited the species as occurring from Baja California, Mexico, northward into British Columbia, and even Alaska . However, it is apparent that all specimens examined from central Oregon northward into British Columbia are the new species, S. diaconus, and not S. mystinus. All purported specimens of S. mystinus from Alaskan waters that we examined belong to other congeners, primarily S. ciliatus.
Remarks
Ten of the 11 surviving syntypes of S. mystinus are clearly conspecific and match the original description by Jordan and Gilbert (1881) . However, USNM 27031 is clearly not S. mystinus or S. diaconus, on the basis of substantial morphological differences. This specimen possesses an exceptionally long symphyseal knob and a maxilla extending almost to the posterior margin of the eye. In addition, its opercular spines are very well developed and much longer than observed in any S. mystinus or S. diaconus specimens. This specimen lacks distinctive pigmentation, such as head bars or blotching on the trunk; in fact it is entirely devoid of dark pigment. The other specimen originally in the same lot, ZMUC P791064 (ex-USNM 27031), is clearly recognizable as S. mystinus in that it lacks a symphyseal knob and bears a maxilla that extends posteriorly only to the vertical through the pupil of the eye. Additionally, it possesses faint head bars and blotching on the trunk.
Given the major differences between USNM 27031 and the remainder of the syntype series, it seems strange that Jordan and Gilbert (1881) would have conflated them. An illustration of USNM 27031 published by Jordan and Evermann (1900: pl. 270, fig. 657 ; also see Mecklenburg et al., 2002:360) may help explain the apparent lapse. The specimen currently designated as USNM 27031 does not correspond with the body shape or lower jaw shape of the illustration, and length of the specimen (402 mm TL, with significant caudal fin damage) far exceeds the measurement of 300 mm TL cited in the 1900 work. On the basis of the length of the specimen and the obvious shape difference, it is clear the current USNM 27031 is not the specimen originally designated by Jordan and Gilbert (1881) and illustrated by Jordan and Evermann (1900) .
It is unclear how the current specimen designated as USNM 27301 came to possess this number, but a note attached to USNM 27031 states "1 located Nov. 21, 1946 ; some sent UZM Copenhagen ." This note suggests that USNM 27031 was at one point lost and then relocated, presenting the possibility that the "relocated" specimen is not the original. The exact identification of USNM 27031 remains unclear. If it was originally dark-colored (now faded), it is most likely either an elongated specimen or a poorly preserved specimen of S. melanops or S. ciliatus. However, the lack of pigmentation could also indicate that this rockfish was originally light colored, a supposition supported by the fact that all other members of the syntype series retain some degree of dark coloration. If so, then the most likely species identification for this specimen is yellowtail rockfish Sebastes flavidus (Ayres, 1862) . Either way, it undoubtedly does not represent S. mystinus, and we remove it from the paralectotype series.
Comparisons of Sebastes mystinus, S. diaconus, and similar congeners
Differentiation of the 2 species without the use of genetic techniques can be challenging, but the trunk coloration provides the most obvious difference between the 2 species. Sebastes mystinus is generally lighter colored, gray-blue to green-blue, and has a blotched pattern on the body, whereas S. diaconus is generally darker, blue to blue-brown, and has a distinct speckling pattern on the trunk (Fig. 1A) . The difference in trunk pattern is apparent in juvenile specimens; however, smaller juveniles (<100 mm SL) of both species are almost entirely brown-gray with only subtle evidence of trunk markings. Coloration patterns are visible, but faint, in some preserved material making this diagnostic feature useful for historic specimens. Sebastes diaconus has a more pointed head and flat ventrum, as opposed to the generally rounded head and ventrum of S. mystinus. Sebastes diaconus specimens also have lower mean numbers of lateral-line pores (45 versus 48 in S. mystinus). Although the range of values overlaps almost completely (41-51 in S. diaconus versus 42-52, Fig. 10) ; only 16% of S. diaconus specimens possess more than 47 pored lateral-line scales versus 69% in S. mystinus, and the differences are statistically significant (Student's t-test: P=8.87×10 −6 ).
Specimens over 150 mm SL differ between species in the prominence and average length of the symphyseal knob, which measures 2.6-5.9% HL (4.6% HL) in S. mystinus and 4.0-7.0% HL (5.9% HL) in S. diaconus (Fig. 6A) P=0.03 ). The posteriormost corner of the opercle appears to be pointed in S. diaconus rather than rounded in S. mystinus; however, this shape difference is not apparent in juvenile specimens and may best be used as a field character rather than as a diagnostic. Sebastes diaconus specimens also possess, on average, longer first and second anal-fin spines: anal-fin spine I: 2.6-5.3% (3.9%) SL in S. mystinus versus 3.3-6.2% SL (4.6% SL) in S. diaconus, anal-fin spine II: 6.4-9.9% SL (8.3% SL) versus 7.3-12.2% SL (9.5% SL) in S. diaconus. The slopes of regressions for these spine lengths versus SL differ significantly ( Figure 6 , B and C).
Collection and dissection of specimens from off the Oregon coast between 2009 and 2014 indicate that ovary color of breeding females may also differ diagnostically (Hannah et al. 5 ). Ovaries of breeding female S. diaconus examined immediately after capture were always pink-cream, whereas the ovaries of S. mystinus were always bright yellow. We did not observe this difference in the specimens used for genetic analysis; however, those specimens were not freshly deceased at the time of dissection.
Both S. mystinus and S. diaconus can be distinguished from the other potentially co-occurring darkcolored Sebastes species, such as S. melanops and S. ciliatus, on the basis of morphology and pigmentation. The color pattern of S. diaconus is very similar to that of some S. melanops; however, S. melanops tends to be darker black to brown with irregular gray blotches, mottling or speckling. The trunk coloration of S. mystinus, with large gray blotches, is generally lighter than that of S. melanops, and S. melanops is generally darker and more irregular in coloration. Additionally, both S. diaconus and S. mystinus have a smaller gape than that of S. melanops, with maxilla extending only to or just beyond the posterior margin of the pupil rather than beyond the posterior margin of the orbit. Some sources cite anal-fin shape to differentiate S. mystinus (and likely S. diaconus): a rounded anal fin versus a straight anal fin in S. melanops (Kramer and O'Connell, 1995) . However, this character does not seem to be discrete because variation in fin shape between rounded and straight occurs in all 3 species.
Sebastes diaconus and S. mystinus are distinguished from S. ciliatus by having 4 bars of dark pigmentation across the head and nape, whereas S. ciliatus usually has uniform cephalic coloration (2 faint bars appear below the orbit occasionally) (Orr and Blackburn, 2004) . As in S. melanops, the gape of S. ciliatus is larger than that of the other 2 species, with the maxilla extending to the posterior margin of the orbit. Sebastes ciliatus is further distinguished from S. mystinus by having a more pronounced symphyseal knob, similar to that of S. diaconus. Sebastes ciliatus is known to occur mainly in Alaska and may range into northern British Columbia (Orr and Blackburn, 2004) , whereas S. mystinus and S. diaconus occur farther south (all specimens of "S. mystinus" from Alaska examined were S. ciliatus or S. variabilis). Finally, S. mystinus and S. diaconus possess 26-27 vertebrae, and S. ciliatus has 28-29 vertebrae (Orr and Blackburn, 2004) .
Discussion Potential mechanisms for segregation
Although both pre-and postzygotic barriers may separate the 2 species, Burford et al. (2011a) suggested that a prezygotic explanation is more likely owing to the lack of hybrid individuals and strong Wahlund effect in areas of sympatry. Sympatric species of Hexagrammos in the northeastern Pacific show similar patterns of segregation (Crow et al., 2010) . Prezygotic barriers may result generally from variable courtship behavior, incompatible reproductive morphological features, different reproductive timing, segregation of habitat type, or a combination of these factors. A least 3 of these factors are plausible in the specific case of S. mystinus and S. diaconus.
If differential courtship helps isolate these species, the development of species-specific characteristics at a size near, or preceding, early estimates of the length of first maturity (~150 mm SL in California populations of S. mystinus, Wyllie Echeverria, 1987; Key et al. 6 ; however, see Hannah et al. 5 ) may facilitate prezygotic isolation by allowing breeding pairs to cue visually and tactilely on differences in body color (Fig. 1) , in the size of the symphyseal knob (Fig. 6) , or in the length of the lower jaw. In the only study to describe courtship behavior in S. mystinus, individuals were observed in Southern California (and, therefore, were clearly not S. diaconus) and during courtship the male was found to graze the snout of the female with its body (Helvey, 1982: fig. 3) . The presence or absence of a moderately large symphyseal knob and longer lower jaw may act as an indication of species identity at this point. Comparison of the mating behavior of both species would be an important first step in exploring this hypothesis. Additionally, more recent work on both species in Oregon waters indicates larger lengths at first maturity for both species: around 260 mm fork length (FL) for S. mystinus and 270 mm FL for the other species (Hannah et al. 5 ). The inclusion of more morphometric data from large individuals could elucidate further species-specific sexual characteristics.
The differences between S. mystinus and S. diaconus in length of the anal-fin spines may imply additional mechanistic differences in internal fertilization. Helvey (1982) noted that at the probable point of insemination, male and female S. mystinus embrace with bodies in a C-shape position with their anal pores and anal fins tightly joined, indicating the use of analfin elements in copulation. The sexual dimorphism in anal-fin spine length in S. melanops (Wyllie Echeverria, 1986 ) and S. mystinus (Wyllie Echeverria, 1986; Lenarz and Wyllie Echeverria, 1991) further suggests a role for anal fin elements in internal fertilization among Sebastes. We did not observe sexual dimorphism in anal-fin spine lengths in this study, although sex was only verified on a subsample of specimens, and the use of anal-fin elements in sperm transfer has not been proven for these species. Therefore, the conjecture of differential reproductive morphological features remains speculative.
Differential reproductive timing may also play a role in prezygotic isolation of these 2 species. Hannah et al. 5 observed ovary development for both species off central Oregon and identified a potential difference of a month in the timing of parturition with S. diaconus beginning in January and S. mystinus in February. However, sampling per month was uneven, and larger samples sizes may be necessary to confirm this difference.
Prezygotic isolation can also stem from habitat differences and particularly from differences among spawning sites. Although previous studies (Burford, 2009; Burford et al., 2011a Burford et al., , 2011b found no clear evidence of differential habitat or depth preference between the 2 species, anecdotal evidence from fishermen and port samplers in central Oregon (Phillips 7 ) indicates that adult S. diaconus are collected more frequently in deeper waters farther offshore than are adult S. mystinus, which are caught closer to shore in shallower waters. This variation in depth preference could explain the lack of type-1 (S. diaconus) adults found by Burford et al. (2011b) in nearshore surveys. Only new data on fisheries catches and intensive field observation will discern whether these species inhabit different physical environments.
Although previous research (Burford, 2011a) and evidence from this study support the possibility of segregation by means of prezygotic barriers, the possibility of segregation by postzygotic barriers, such as hybrid sterility or zygotic inviability, cannot be ruled out completely. Postzygotic barriers could be explored with controlled laboratory hybridization studies; however, breeding in captivity may not be realistic as rockfish mature slowly.
Implications for fisheries
The molecular analyses of Cope (2004) and of Burford and colleagues (Burford and Larson, 2007; Burford and Bernardi, 2008; Burford, 2009; Burford et al., 2011a Burford et al., , 2011b , combined with our morphological results, indicate definitively that 2 types of blue rockfish differ sufficiently to merit recognition as distinct species. We concur with Burford et al.'s (2011a Burford et al.'s ( , 2011b argument that fisheries management must recognize that distinction, because the 2 species may react differently to varying ocean conditions and may experience drastically different levels of fishing pressure. In the known area of sympatry (from Newport, Oregon, south through northern California), these 2 species hold substantial recreational importance and, to a lesser degree, commercial value. In northern California, blue rockfish (likely both species) are the most commonly caught species of rockfish by recreational fishermen and are the second largest recreational rockfish fishery after S. melanops in Oregon . Central and southern California populations of blue rockfish (either S. mystinus or both species) have declined drastically and many of the fish currently being caught are juvenile, indicating stock depletion in these areas . In response to the known decline, most of the fishery and life history research on blue rockfish has focused on southern California populations, likely S. mystinus (VenTresca et al., 1995; Laidig et al., 2003; Key et al. 6 ), and very little appears to be known about S. diaconus from Oregon and Washington. Moreover, it is unknown whether fishing pressure in the zone of overlap affects 1 of the 2 species more than the other.
Our study provides fisheries managers the crucial diagnostic tool needed to answer these questions: namely, the characters that readily distinguish the adults of the 2 species, S. mystinus and S. diaconus, in the form of color pattern, size of the symphyseal knob and lower jaw, ventrum shape (rounded versus flat), and potentially ovary color. Although pelagic, young-of-year and early settled juveniles are more difficult to distinguish, as is the case with many young Sebastes , genetic analysis or collection locality can help assign those individuals to these 2 species. Additional sampling and observational studies may also be able to elucidate ecological and habitat differences. Even with some gaps in our knowledge, formal recognition of these lineages as distinct species permits the development of proper management regimes for these important groundfishes along the Pacific coast of the United States.
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